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ABSTRACT 

Background/Aim To evaluate efficacy and safety of 
bimatoprost 0.03% preservative-free (PF) ophthalmic 
solution versus bimatoprost 0.03% (Lumigan) 
ophthalmic solution for glaucoma or ocular hypertension. 
Methods In this double-masked, parallel-group study, 
patients were randomised to bimatoprost PF or 
bimatoprost for 12 weeks. The primary analysis for non- 
inferiority was change from baseline in worse eye 
intraocular pressure (IOP) in the per-protocol population 
at week 12. For equivalence, it was average eye IOP in 
the intent-to-treat population at each time point at 
weeks 2, 6 and 12. 

Results 597 patients were randomised (bimatoprost PF, 
n=302 and bimatoprost, n=295). The 95% CI upper 
limit for worse eye IOP change from baseline was 
<1.5 mm Hg at each week 12 time point, meeting 
prespecified non-inferiority criteria. The 95% CI upper 
limit for the treatment difference for average IOP was 
0.69 mm Hg and the lower limit was -0.50 mm Hg at 
all follow-up time points (hours 0, 2 and 8 at weeks 2, 
6 and 12), meeting equivalence criteria. Both treatments 
showed decreases in mean average eye IOP at all follow- 
up time points (p<0.001), were safe and well tolerated. 
Conclusions Bimatoprost PF is non-inferior and 
equivalent to bimatoprost in its ability to reduce 
lOP-lowering with a safety profile similar to bimatoprost. 



INTRODUCTION 

Bimatoprost, a prostamide introduced in 200 1, 1 2 has 
a profound intraocular pressure (IOP)-lowering 
effect in patients with ocular hypertension (OHT) 
and open-angle glaucoma. 3 Administered once daily 
in these patients, bimatoprost 0.03% ophthalmic 
solution (Lumigan; Allergan, Irvine, California, USA) 
has shown greater efficacy in lowering IOP in clinical 
trials and meta-analyses 4-6 than prostaglandin analo- 
gues such as latanoprost 7 8 and travoprost. 8 9 Similar 
to prostaglandin analogues, common side effects 
include conjunctival hyperaemia, increased iris pig- 
mentation, eyelash growth and periocular skin pig- 
mentation, with most being mild. 10 

As with other multiuse ophthalmic medications, 
bimatoprost 0.03% ophthalmic solution contains a 
preservative to maintain sterility, specifically ben- 
zalkonium chloride at 50 parts per million. While 
benzalkonium chloride, the most commonly used 
preservative in topical p-blockers and prostaglandin 



agonists, has a safety record spanning decades of 
use, a small percentage of patients may be sensitive 
to the preservative. 11 This study evaluated the 
safety and efficacy of a preservative-free (PF) bima- 
toprost 0.03% formulation that was developed as 
an alternative for patients with sensitivity or aller- 
gies to preservatives. 12 

METHODS 

Study design and participants 

This was a prospective, multicentre (36 sites in the 
USA), double-masked, randomised, parallel-group, 
12-week study (ClinicalTrials.gov Identifier: 
NCT0 1099774) to compare the efficacy and safety 
of new PF bimatoprost 0.03% ophthalmic solution 
(bimatoprost PF) and bimatoprost 0.03% ophthal- 
mic solution (bimatoprost) administered once daily 
for 12 weeks in patients with OHT or glaucoma. 
The study was conducted in compliance with 
applicable Good Clinical Practice guidelines. Study 
methods did not change after enrolment began. 

Eligible patients were at least 18 years old with 
OHT, chronic open-angle glaucoma, chronic-angle 
closure glaucoma with patent iridotomy/iridectomy, 
pseudoexfoliative glaucoma or pigmentary glau- 
coma in both eyes. At baseline, after 4-day to 
4-week washout of IOP-lowering medications, 
patients were required to have an IOP of 
22-3 0 mm Hg in each eye with asymmetry 
between eyes of no more than 3 mm Hg, and best- 
corrected visual acuity equivalent to a Snellen score 
of 20/100 or better in each eye. The minimum 
washout period was 4 days for parasympathomi- 
metics and topical or systemic carbonic anhydrase 
inhibitors, 2 weeks for sympathomimetics and 
a-agonists, and 4 weeks for p-adrenergic blocking 
agents, combination products and prostaglandin 
agonists. Exclusion criteria included uncontrolled 
systemic disease (ie, any systemic disorder such as 
respiratory, cardiac, hepatic, endocrine or renal 
disease that is unstable or uncompensated); allergy 
or sensitivity to any component of the study 
medication; central corneal thickness >600 um or 
<500 um; recent or anticipated alteration of exist- 
ing chronic systemic medications that could affect 
IOP (eg, systemic p blockers); anterior segment 
laser or other intraocular surgery within 6 months; 
chronic use of ocular medications other than study 
medications (occasional use of artificial tears was 
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allowed but not within 24 h prior to a visit); use of contact 
lenses during the study; intermittent use of systemic corticoster- 
oids within 21 days before any study visit; use of ophthalmic 
corticosteroids within 2 months or during the study; history of 
inadequate IOP control on bimatoprost monotherapy; and 
ocular surface findings at baseline such as trace or greater hyper- 
aemia or irritation. Patients who were pregnant, nursing or who 
could become pregnant during the study were excluded. 

Treatment and assessments 

Eligible patients were stratified by baseline mean diurnal IOP 
(<24 mm Hg or >24 mm Hg) and randomly assigned by an 
automated interactive voice/web response system to receive bima- 
toprost PF or bimatoprost in a 1:1 ratio. Allergan Biostatistics 
prepared the randomisation schedule and each investigator was 
assigned blocks for each IOP stratum. The formulations differed 
only in the absence of benzalkonium chloride in bimatoprost PF. 
Patients were dispensed study medication kits containing 
unit-dose containers (each for single use) that were identical for 
both formulations. Patients were instructed to instil one drop in 
each eye once daily in the evening, starting between 19:00 and 
21:00 on the day of the baseline visit. Follow-up visits were 
scheduled at weeks 2, 6 and 12. 

IOP was measured using a Goldmann applanation tonometer 
and a two-person reading method 13 at 8:00, 10:00 and 16:00 
at each visit. IOP was measured twice in each eye; if results dif- 
fered by > 1 mm Hg, a third measurement was taken. IOP for 
each eye was determined as the mean of two or median of three 
readings. Diurnal IOP was defined as the mean of all time 
points at a visit. 

Safety was evaluated by adverse events (AEs, coded using the 
Medical Dictionary for Regulatory Activities V14.0), biomicro- 
scopy, fundus examination (including cup/disc ratio), macro- 
scopic hyperaemia graded by gross inspection in comparison 
with standard photographs, visual acuity, visual field measure- 
ment, photographic iris colour assessments and vital signs. 

Endpoints and analyses 

Two sets of analyses were performed, based on worse eye IOP 
and average eye IOV, to address regulatory requirements of dif- 
ferent countries. The worse eye refers to the eye with the higher 
mean diurnal IOP at the baseline visit. If both eyes had the same 
mean diurnal IOP at baseline, the right eye was designated as 
the worse eye. In the worse eye analysis, the primary efficacy 
analysis was change from baseline at each hour evaluated at 
week 12 using the per-protocol (PP) population (patients 
without a major protocol violation) based on a priori guidance 
sought from the European Regulatory authorities. Treatments 
were compared using an analysis of covariance (ANCOVA) 
model with treatment and investigator as main effects and base- 
line worse eye IOP as covariate. Bimatoprost PF would be con- 
sidered non-inferior to bimatoprost if the upper limit of the 
95% CI of the between-group difference did not exceed 
1.5 mm Hg at any hour at week 12. 

Secondary efficacy analyses included change from baseline in 
worse eye IOP at week 12 using the intent-to-treat (ITT) popu- 
lation (all randomised patients). The treatments would be con- 
sidered equivalent if the 95% CI upper limit was <1.5 mm Hg 
and the lower limit was >1.5 mm Hg at each hour. Statistical 
significance (a=0.05) of within-group change from baseline was 
used in the final analysis for each time point separately. The pro- 
portion of responders, defined as patients with at least a 20% 
reduction in worse eye IOP from the corresponding baseline 
hour at week 12, was analysed using Pearson's % 2 or Fisher's 



exact test. The worse eye mean diurnal IOP was analysed with 
CIs based on an ANCOVA model with treatment and investiga- 
tor as main effects and baseline worse eye mean diurnal IOP as 
covariate. Estimated difference (bimatoprost PF minus bimato- 
prost) was based on least squares means from the ANCOVA 
model. 

In the average eye analysis (across both eyes), the primary effi- 
cacy analysis was average IOP at each hour at weeks 2, 6 and 12 in 
the ITT population. Missing data were imputed using the last 
observation carried forward. A two-sided 95% CI for the treat- 
ment difference (bimatoprost PF minus bimatoprost) was con- 
structed from an analysis of variance model with fixed effects of 
treatment and investigator. Bimatoprost PF would be equivalent to 
bimatoprost if the upper and lower limits of the 95% CI of the 
between-group difference were within the 1.5 mm Hg margin at 
each follow-up time point and within 1.0 mm Hg at the majority 
of time points. The estimated treatment difference based on least 
squares means was also determined. Because the requirement was 
to meet set margins at specified time points, no adjustment to sig- 
nificance level was required for multiple time points. 

A secondary efficacy analysis was change from baseline in 
average IOP at each follow-up time point in the ITT population. 
The methods, analysis of variance model and criteria for declar- 
ing equivalence were the same as for the primary analysis. 

Subgroups were analysed by baseline characteristics of age 
(<65 years or >65 years), sex (male or female), race (black, non- 
black (Caucasian, Asian, Hispanic or other)), and iris colour 
(light irides (blue, blue-grey, grey, green, hazel or other light) and 
dark irides (blue/grey -brown, green-brown, brown, dark brown 
or other dark)) for worse eye and average eye analyses. 

Sensitivity analyses were conducted for worse eye and average 
eye by actual value and change from baseline in the ITT popula- 
tion with missing values imputed using multiple imputation 
methods, adjusting for baseline and without adjusting for inves- 
tigator. Imputed data were analysed using an ANCOVA model 
with treatment as fixed effect and baseline average or worse eye 
IOP as covariate. A two-sided 95% CI for the treatment differ- 
ence was constructed from the ANCOVA model. 

Sample size calculations considered a one-sided a= 0.025, 
90% power with no expected between-group differences. Based 
on a maximum SD of 3.74 mm Hg at week 12, 132 patients 
were required to demonstrate non-inferiority at a given hour. 
For the equivalence test of average eye IOP in the ITT popula- 
tion, based on a maximum SD of 3.03 mm Hg with the equiva- 
lence limit of ±1.5 mm Hg or ±1.0 mm Hg, 108 or 240 
patients per treatment, respectively, were required to demon- 
strate equivalence at a given time point. The largest sample size 
from the three estimates was required for adequate power for all 
criteria and therefore, 240 patients per treatment group were 
required. The study was to randomise 534 patients based on an 
expected 10% dropout rate. 

RESULTS 

Between June 2010 and April 2011, 597 patients were rando- 
mised (see online supplementary figure SI); 98.0% completed 
the study. Patient demographics and baseline characteristics were 
similar between the treatment groups (table 1). 

Worse eye analysis 

Bimatoprost PF was non-inferior to bimatoprost for change from 
baseline in worse eye IOP at each hour at weeks 2, 6 and 12 in the 
PP population. The 95% CI upper limit of the between-group dif- 
ference did not exceed 0.78 mm Hg at any hour (table 2). Both 
treatments showed statistically and clinically significant decreases 
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Table 1 Demographics and baseline characteristics, intent-to-treat 
population 

Bimatoprost PF Bimatoprost 



Characteristic 


(N=302) 


(N=295) 


Age, years, mean (range) 


64.6 (29-91) 


65.0 (29-92) 


Gender, male, n (%) 


132 (43.7) 


114 (38.6) 


Race, n (%) 






Caucasian 


219 (72.5) 


206 (69.8) 


Black 


48 (15.9) 


55 (18.6) 


Hispanic 


29 (9.6) 


27 (9.2) 


Asian 


4(1.3) 


5(1.7) 


Other 


2 (0.7) 


2 (0.7) 


Glaucoma medications requiring washout* 






All medications, n (%) 


235 (77.8) 


222 (75.3) 


Prostaglandin agonists, n (%)t 


195 (64.6) 


169 (57.3) 


Latanoprost 


103 (34.1) 


87 (29.5) 


Bimatoprost 


44 (14.6) 


42 (14.2) 


Travoprost 


48 (15.9) 


42 (14.2) 


Iris colour, n (%) 






Dark 


187 (61.9) 


187 (63.4) 


Brown 


118 (39.1) 


113 (38.3) 


Dark brown 


43 (14.2) 


40 (13.6) 


Blue/grey-brown 


10 (3.3) 


19 (6.4) 


Green-brown 


15 (5.0) 


12 (4.1) 


Other dark 


1 (0.3) 


3(1.0) 


Light 


114(37.7) 


107 (36.3) 


Blue 


55 (18.2) 


48 (16.3) 


Blue-grey 


13(4.3) 


17 (5.8) 


Grey 


2 (0.7) 


1 (0.3) 


Green 


12 (4.0) 


10 (3.4) 


Hazel 


31 (10.3) 


28 (9.5) 


Other light 


1 (0.3) 


3(1.0) 


Dark/light* 


1 (0.3) 


1 (0.3) 


Diagnosis (both eyes), n (%) 






OHT 


105 (34.8) 


98 (33.2) 


Glaucoma 


197 (65.2) 


195 (66.1) 


OHT/glaucoma§ 


0 (0.0) 


2 (0.7) 


Mean IOP±SD, mm Hg, average of both eyes 






8:00 


24.53+2.20 


24.46±2.02 


10:00 


23.30+2.85 


23.26+2.61 


16:00 


22.31 ±2.97 


22.29+3.1 1 


Baseline mean corneal thickness (worse 


554.76 


554.46 


eye), [im 







*Other than prostaglandin analogues, lOP-lowering medications requiring washout 
included a-agonists, carbonic anhydrase inhibitors, (3-adrenergic blocking agents and 
combination products. 

tFor latanoprost, bimatoprost and travoprost, based on total number of patients 

receiving prostaglandin agonists. 

tOne eye colour dark and one eye colour light. 

§Patient with OHT in one eye and glaucoma in the other. 

IOP, intraocular pressure; OHT, ocular hypertension; PF, preservative-free. 



in IOP from baseline at all time points (p<0.001) (figure 1). 
Mean change from baseline ranged from —7.49 mm Hg to 
-5.93 mm Hg for bimatoprost PF and -7.77 mm Hg to 
-6.06 mm Hg for bimatoprost (table 2). The between-group dif- 
ference in mean worse eye IOP was <0.4mmHg at all time 
points and was not statistically or clinically significant (see online 
supplementary figure S2). 

In the ITT population, the upper and lower 95% CI limits 
for mean change from baseline in worse eye IOP at week 12 
were within a 1.0 mm Hg margin at each hour, and within the 
prespecified 1.5mmHg margin defined as equivalence. Both 



Table 2 Mean±SD change from baseline in worse eye intraocular 
pressure (mm Hg), per-protocol population 



Visit 



Baseline 



Week 2 



Week 6 



Week 12 



Time 
point 


Bimatoprost 
PF (N=295) 


Bimatoprost 
(N=291) 


Bimatoprost PF 
—bimatoprost 
difference (95% CI) 


8:00 


24.90±2.36 


24.86+2.16 


0.04 (-0.31,0.39) 


N 


295 


291 




10:00 


23.79+2.99 


23.78+2.75 


0.05 (-0.39, 0.50) 


N 


291 


288 




16:00 


22.81 ±3.1 7 


22.80±3.30 


0.04 (-0.44, 0.53) 


N 


294 


290 




8:00 


-7.22+2.84 


-7.55+2.97 


0.37 (-0.05, 0.78) 


N 


283 


281 




10:00 


-6.85+3.22 


-7.17+2.92 


0.31 (-0.10, 0.72) 


N 


282 


279 




16:00 


-6.03+3.16 


-6.27±3.40 


0.25 (-0.15, 0.64) 


N 


283 


280 




8:00 


-7.43±2.78 


-7.58+3.09 


0.14 (-0.30, 0.58) 


N 


276 


277 




10:00 


-7.01 ±3.06 


-7.14+3.12 


0.10 (-0.33, 0.52) 


N 


275 


276 




16:00 


-6.02±3.29 


-6.34+3.41 


0.26 (-0.15, 0.68) 


N 


276 


277 




8:00 


-7.49±2.90 


-7.77+3.03 


0.32 (-0.12, 0.75) 


N 


281 


274 




10:00 


-7.06±3.33 


-7.11±3.19 


0.02 (-0.42, 0.45) 


N 


279 


272 




4:00 


-5.93±3.43 


-6.06±3.60 


0.13 (-0.29, 0.55) 


N 


279 


272 





PF, preservative-free. 



treatments showed statistically and clinically significant mean 
decreases at all time points (p< 0.001). 

The proportion of ITT responders at week 12 ranged from 
70.2% to 80.8% for bimatoprost PF and 69.5% to 82.0% for 
bimatoprost (p>0.05 for between-group differences) (see online 
supplementary table SI). 

Among the other analyses, the mean between-group differ- 
ence in worse eye mean diurnal IOP ranged from 0.13 mm Hg 
to 0.28 mm Hg across follow-up visits (see online supplemen- 
tary table S2). There were no clinically meaningful differences 
in the subgroup analyses. Sensitivity analyses showed results 
similar to the primary analyses. 
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Figure 1 Between-group differences at each time point in change 
from baseline in worse eye intraocular pressure (IOP), per-protocol 
population. Upper limit of 95% CI of between-group difference 
<0.75 mm Hg at week 12. 
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Figure 2 Mean average intraocular pressure (I0P) at each time point, 
intent-to-treat population. Difference between groups <0.3 mm Hg. 
Note the lines overlay making them somewhat indistinguishable. BIM, 
bimatoprost 0.03% ophthalmic solution (blue); BIM PF, bimatoprost 
0.03% preservative-free ophthalmic solution (red). 

Average eye analysis 

Bimatoprost PF was equivalent to bimatoprost in average eye 
IOP at all follow-up time points in the ITT population. The 
95% CI upper limit of the between-group difference did not 
exceed 0.69 mm Hg and the lower limit was not lower than 
-0.50 mm Hg. There were no statistically or clinically significant 
between-group differences in the ITT population (figure 2). 
Mean treatment differences (bimatoprost PF minus bimatoprost) 
ranged from —0.07 mm Hg to 0.25 mm Hg. Results were 
similar for the PP population. 

For mean change from baseline in average eye IOP at all time 
points in the ITT population, the upper and lower 95% CI 
limits were within a 1.0 mm Hg margin at each hour, which was 
the prespecified margin defined as equivalence. Both treatments 
showed statistically and clinically significant mean decreases 
from baseline at all time points (p< 0.001). Mean change from 
baseline ranged from -7.36 mm Hg to -5.67 mm Hg and 
-7.50 mm Hg to -5.70 mm Hg for bimatoprost PF and bima- 
toprost groups, respectively. Subgroup and sensitivity analyses 
results were similar to those for the worse eye analyses. 

Safety and tolerability 

Both treatments were well tolerated. AEs were reported for 
40.5% (122/301) of bimatoprost PF and 44.1% (130/295) of 
bimatoprost patients (p = 0.382), with ocular AEs reported for 
31.9% and 34.9%, respectively (p = 0.434). The most frequent 
ocular AE was conjunctival hyperaemia (table 3), which was 
considered to be treatment-related in all except one patient in 
each group. Conjunctival hyperaemia AEs were reported as mild 
or moderate for the majority of patients. For patients who had 
undergone washout of prostaglandin agonists, treatment-related 
conjunctival hyperaemia was reported for 18% (35/194) of 
bimatoprost PF and 20.7% (35/169) of bimatoprost patients, 
compared with 33.6% (36/107) and 32.5% (41/126), respect- 
ively, of patients who had not undergone washout from prosta- 
glandin agonists. 

AEs other than ocular were reported for 13.6% (41/301) of 
bimatoprost PF and 14.2% (42/295) of bimatoprost patients 
(p = 0.828), with nasopharyngitis being the most common. Skin 
hyperpigmentation AEs, all of which were considered to be 
treatment-related, were reported for 1.0% (3/301) of bimato- 
prost PF and 0.7% (2/295) of bimatoprost patients. 

Six patients (bimatoprost PF, n=2 and bimatoprost, n=4) 
reported serious AEs, including one patient with metastatic 
urothelial cancer who died; no serious AE was ocular or 



Table 3 Patients with ocular adverse events >2% in either group, 
safety population 



Adverse event (preferred 


Bimatoprost PF 


Bimatoprost 


term), n (%) 


(N=301) 


(N=295) 


V_UI IJUI ILUVdl 1 lyptM del 1 lid 




77 (26.1) 


Mild 


53 (17.6) 


62 (21.0) 


Moderate 


19 (6.3) 


13 (4.4) 


Severe 


0 (0.0) 


2 (0.7) 


Eye pruritus 


12 (4.0) 


12 (4.1) 


Punctate keratitis 


9 (3.0) 


9(3.1) 


Foreign body sensation in eyes 


7 (2.3) 


2 (0.7) 


Dry eye 


5(1.7) 


9(3.1) 



PF, preservative-free. 



considered to be treatment-related (see online supplementary 
table S3). Five patients (bimatoprost PF, n=2 and bimatoprost, 
n=3) discontinued due to AEs. Treatment-related AEs that led 
to discontinuation (some patients had more than one) were con- 
junctival hyperaemia (three patients), foreign body sensation in 
eyes (two patients), eye pruritus, drug hypersensitivity and eye 
irritation (one patient each). 

The most common finding on biomicroscopy was increased 
severity (grade >1) of conjunctival hyperaemia, which was 
reported for 35.0% (105/301) of bimatoprost PF and 36.6% (108/ 
295) of bimatoprost patients (p =0.660); most cases were trace or 
mild (see online supplementary figure S3). The maximum grade 
on macroscopic hyperaemia evaluations was similar for both treat- 
ments; the majority were trace or mild. Increased severity (grade 
>1) for punctate keratitis was more frequent with bimatoprost 
than bimatoprost PF (6.8% (20/295) and 3.7% (11/301), respect- 
ively; p=0.086); most cases were trace or mild with one severe 
case in the bimatoprost PF group at week 12. 

Iris colour changed (based on photographs) for 0.3% (1/301) 
of bimatoprost PF and 1.0% (3/295) of bimatoprost patients 
(p = 0.369). There were no statistically or clinically significant 
between-group differences for change from baseline in cup/disc 
ratio, best-corrected visual acuity at week 12 or visual field. 
There were no clinically significant between-group differences in 
vital signs. 

DISCUSSION 

PF ophthalmic formulations are needed for patients with OHT 
or glaucoma who have known sensitivity to preservatives. 12 14 
For those patients, the bimatoprost PF formulation provides a 
well-tolerated and efficacious treatment alternative. 

Treatment in patients with OHT or glaucoma is aimed at low- 
ering IOP to preserve visual function. The impact of IOP reduc- 
tion on disease progression has been well established. 15-19 
While many IOP-lowering medications are available the choice 
of therapy must consider IOP-lowering ability, tolerability and 
other factors. 20 The PF formulation of tafluprost 0.0015% 
(Saflutan; Merck Sharp & Dohme Corp., Whitehouse Station, 
New Jersey, USA) is currently the only approved PF prostaglan- 
din, and has been shown to be non-inferior to timolol in IOP 
lowering. 21 An earlier study comparing a preserved formulation 
of tafluprost with latanoprost 0.005% did not meet the prespe- 
cified non-inferiority requirement. 22 In a recent study, patients 
with primary open-angle glaucoma previously treated with lata- 
noprost, travoprost or bimatoprost for at least 3 months and 
having ocular discomfort were switched to PF tafluprost. There 
were no differences in mean daily IOP with tafluprost compared 
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with latanoprost and travoprost, but mean daily IOP was statis- 
tically significantly lower with bimatoprost than tafluprost 
(p<0.05). The severity scores for conjunctival hyperaemia and 
punctate keratitis were significantly higher with bimatoprost 
0.03% than tafluprost but mean scores for both treatments were 
in the mild range. 23 

This trial comparing bimatoprost PF versus bimatoprost was 
analogous to the comparison of PF tafluprost and PF timolol in 
its randomised, double-blind, multicentre non-inferiority 
design. 22 More recently, a PF formulation of latanoprost has 
been developed. A 3 -month single-masked trial 24 compared the 
efficacy and safety of this new latanoprost formulation with the 
benzalkonium chloride-preserved latanoprost. Patients entering 
the trial had been successfully treated with latanoprost (IOP 
<18 mm Hg) for at least 9 months. The trial concluded the non- 
inferiority of PF latanoprost to the preserved formulation, the 
authors suggesting a better local tolerance with the former. The 
selection of patient population should be taken into account 
when assessing tolerability and when comparing across studies 
that use different populations. 

The 12-week time frame of this study was its major limita- 
tion. Studies of longer duration and those that evaluate toler- 
ability in patients receiving multiple topical medications and in 
subgroups of patients such as those with severe ocular surface 
disease are warranted. 

Clinical trials and meta-analyses 4-6 have shown bimatoprost 
0.03% ophthalmic solution to provide efficacious treatment for 
OHT and glaucoma, demonstrating greater reductions in IOP 
compared with prostaglandin analogues such as latanoprost 7 8 
and travoprost. 8 9 In the present study, bimatoprost 0.03% PF 
demonstrated non-inferiority and equivalence in IOP lowering 
when compared with bimatoprost 0.03%, with no significant 
between-group differences in safety and tolerability. Bimatoprost 
0.03% PF thus provides an efficacious IOP-lowering alternative 
for patients with sensitivity to preservatives. 
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